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Description 

The present invention is a process for manufacturing a solid composition of soda ash and hydrogen peroxide which 
has good storage stability and is useful to provide an alkaline peroxide solution when dissolved in water. 

Sodium carbonate, also known as soda ash, is known to form at least two solid addition compounds with hydrogen 
peroxide, 2Na2C0 3 .3H2P2 (sodium carbonate sesquiperoxide) and 2Na2CO3.3H2O2.2H2O (sodium carbonate ses- 
quiperoxide hydrate). Sodium carbonate sesquiperoxide commonly is known as sodium percarbonate and is also called 
sodium carbonate peroxide or sodium carbonate pemydrate and is abbreviated herein as "SCP\ SCP has been the 
subject of much study because of its many potential applications as a peroxygen source when dissolved in an aqueous 
solution. Although rt has the advantages of a high active oxygen content (over 15%), high solubility in water, relatively 
cheap raw materials and very low adverse environmental impact, SCP has never achieved the commercial acceptance 
of sodium perborate. 

However, SCP exhibits a drawback because it is much less stable than the perborate. Solid SCP undergoes decom- 
position, with a loss of active oxygen substantially greater than the decomposition of perborate under the same condi- 
tions. This problem is particularly undesirable in cartons of detergents sold at retail, during detergent processing or 
during storage following delivery to a detergent manufacturer. The elimination of impurities, such as heavy metals which 
catalyze the decomposition reaction, alleviates the problem caused by instability of aqueous SCP solutions. 

Numerous solutions have been proposed for alleviating this stability problem of solid SCP, but to date none have 
been entirely successful. 

U.S. Patent No. 2,380,620 discloses that sodium silicate, magnesium sulphate or gum arabic are unsatisfactory 
stabilizers when incorporated into the reaction mixture. The patent teaches that adding drphenylguanidine would lessen 
the decomposition, preferably in the presence of the conventional stabilizers. 

U.S. Patent No. 2,541,733 teaches a process for incorporating magnesium carbonate and a silicate into the SCP 
crystals as the crystals are formed in the mother liquor. U.S. Patent No. 3.677,967 teaches adding a silicate and benzoic 
acid to the crystals prior to drying. 

U.S. Patent No. 3.951,838 discloses that prior attempts at chemical stabilization, primarily by magnesium silicate, 
are generally ineffective in promoting long term stability of SCP. particularly in a humkf atmosphere. The patent instead 
teaches coating the particles with an aqueous silica sol and drying. 

U.S. Patent No. 3.977,988 to Fumikatsu et al. discloses coating SCP with paraffin, polyethylene glycol or sodium 
pyrophosphate to be impractical and suggests coating the particles with a film of a silicate and a silicof luoride. In U.S. 
Patent No. 3,979,31 8 the same inventors teach coating SCP particles with a hydrophobic liquid. 

U.S. Patent No. 4,075,1 16 teaches cocrystatlizing SCP with other salts known to form pemydrates such as sodium 
sulfate, sodium pyrophosphate, sodium gtucoheptonate, sodium perborate and others. 

U.S. Patent No. 4,409,197 teaches incorporating an N,N.N\N'-tetra(phosphonomethy^ reac- 
tion solution prior to crystallizing SCP. 

U.S. Patent No. 4,171,280 and 4,260,508 teach a noncaking bleach composition may be formed containing up to 
6% active oxygen as SCP by spraying only sufficient hydrogen peroxide onto sodium carbonate particles to partially 
convert the sodium carbonate or sodium carbonate monohydrate to SCP. U.S. Patent No. 4.260.508 teaches adding a 
sodium phosphate to the composition as a stabilizer. Both patents teach against producing a product containing more 
than 6% active oxygen and that an assay of less than 6% active oxygen (less than 40% SCP) is necessary to obtain 
satisfactory stability. The low assay also is critical to prevent caking and d emixing or separating in formulations. However, 
the low assay is a great disadvantage because of the added shipping costs, the cost of the added inert raw materials 
and the increased capital cost because of the larger size equipment necessary to obtain desired throughput. Even more 
objectionable is that the low assay restricts the end use formulate* to compositions containing less than 6% active oxygen. 

The present invention overcomes the shortcomings of the prior art by providing a process for manufacturing a sta- 
bilized soda ash peroxygen carrier composition comprising: 

a process for manufacturing a soda ash peroxygen carrier composition comprising incorporating into an aqueous 
solution of 50% to 80% by weight hydrogen peroxide a diphosphonic acid or salt having a formula of 

Y 



R-C-(PO(OH) 2 ) 2 



wherein Y is hydrogen or hydroxyl, R is hydrogen or an aliphatic hydrocarbon group having one to six carbons, to form 
a mixed solution, uniformly applying the mixed solution to a solid particulate reaction mixture initially comprising sub- 
stantially anhydrous particles of sodium carbonate, concomitantly urging water vapor from the surface of the reaction 
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mixture, maintaining the temperature of the reaction mixture between about 35°C and 80°C, to provide between 1 and 
5 moles of sodium carbonate in the composition for each mote of available water in the composition. 

It is critical to provide sufficient sodium carbonate in the composition to be able to combine with ail of the available 
water in the composition to form sodium carbonate monohydrate; the term "available water includes water chemically 
5 available as hydrogen peroxide, water of crystallization of sodium carbonate hydrates and free water which may tem- 
porarily exist in the composition. 

As used herein, the term "particulate solid" ideally refers to particles all of which comprise sodium carbonate. SCP 
and stabilizer and excludes a physical mixture of separate particles of sodium carbonate and of SCR However, such an 
ideal is not practical, particularly in compositions containing 5 moles of sodium carbonate per mole of available water. 
io Desirably; a major proportion of the particles comprise sodium carbonate. SCP and stabilizers, preferably 90% of the 
particles comprise sodium carbonate, SCP and stabilizer. 

The concentration of hydrogen peroxide can be varied over a wide range. If the concentration of the hydrogen 
peroxide is substantially below 50% by weight too much water must be removed as a vapor in the gas stream. On the 
other hand, if the hydrogen peroxide is too concentrated an excessive decomposition may take place because of the 
is heat of reaction, raising the cost unnecessarily. Desirably, the concentration of hydrogen peroxide will be nominally 70%, 
that is between 65% and 75% by weight. 

It is within the ambit of this invention that hydrogen peroxide initially more dilute than 50% could be employed in the 
mixed solution by evaporating part of the water therefrom prior to applying the mixed solution to the reaction mixture. 

The mixed solution is desirably applied to the sold reaction mixture by spraying liquid droplets onto the particulate 
20 reaction mixture at a rate sufficient to prevent wetting the particles sufficiently to cause agglomeration or caking. Alter* 
natively, the particulate reaction mixture may be flowed over a porous surface containing mixed solution within the pores, 
thereby transferring mixed solution onto a surface of the particles. Preferably, the particulate reaction mixture may be 
retained in a cylinder or solids blender and tumbled while concomitantly spraying mixed solution onto the tumbling reac- 
tion mixture. 

25 Water vapor may be urged from the surface of the reaction mixture by reducing the pressure to less than the equi- 
librium water vapor pressure, or more simply, by urging an inert unsaturated gas stream over the surface of the reaction 
mixture or through the reaction mixture at a rate sufficient to remove sufficient water vapor to prevent condensation or 
substantial absorption. 

Brief Description of the Figures. Figures 1,2 and 3 are curves showing the thermal stability of the SAPC composition. 
30 Figure 1 is the thermogravimetric analysis (TQA) curves of a SAPC composition initially containing two types of 
water of hydration. 

Figure 2 is the differential thermal analysis (DTA) curve of anhydrous SAPC composition. 

Figure 3 shows the TGA curves of the anhydrous SAPC of Figure 2. These three figures are discussed in detail in 
Example 3. 

35 Desirably, the assay of the composition will be between 45% and 75% as SCP (between 1 4.6% and 24% as hydrogen 
peroxide or 7% and 1 1.4% active oxygen). Preferably the assay of the composition will be between 65% and 75% as 
SCP) between 21% and 24% H2O2 or 9% and 10.6% active oxygen). Unless indicated otherwise, all percentages used 
herein are rounded off to the nearest whole number or significant figure. 

Unexpectedly the compositions were stable without the need for the coatings required by the prior art. It was further 

40 unexpectedly found that the compositions did not cake on storage in humid atmospheres even though the assay of the 
compositions was 45% to 75% SCP, even when the vapor pressure of water was substantially greater than the equilibrium 
vapor pressure of sodium carbonate monohydrate. 

Further, the compositions were particularly useful as a solid and storage stable source of peroxygen when formulated 
into detergent compositions. The compositions assaying between 45% and 75% as SCP were found to be particularly 

45 useful and stable compounds in detergent formulations. 

The incorporation of a "stabilizer" for the composition is critical to the invention. The stabilizer appears to do more 
than prevent decomposition of the composition; the stabilizer appears to change the physical properties of the compo- 
sition as measured by the equilibrium vapor pressure of sodium carbonate monohydrate, as well as the active oxygen 
stability on storage. Clearly what "appears to be" sodium carbonate monohydrate and anhydrous sodium carbonate by 

so the standard assays employed is an oversimplification. For the purpose of this invention we will describe the novel 
compositions as if they consisted of a simple mixture of SCP. anhydrous sodium carbonate, sodium carbonate mono- 
hydrate, sodium carbonate decahydrate and a stabilizer. For clarity the novel composition is called a "Soda Ash Perox- 
ygen Carrier, or simply SAPC. Because of this inability to precisely define the cornpostoon the product made by the 
inventive process is also claimed as part of the scope of the invention. 

55 A particularly desirable dSphosphonic acid is a 1 -hydroxyalkyM , 1 -diphosphonic acid which is commercially available. 
A typical example is sold under the tradename Dequest 2010, 1 -hydroxyetnylene-1 ,1 -diphosphonic acid by Monsanto 
Chemical Co. in St. Louis, Mo. Surprisingly, it was found that the diphosphonic acid or salt appears to modify the sodium 
carbonate monohydrate crystal permitting its dehydration under very mild conditions compared with the published data. 
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On the other hand, the excess of anhydrous sodium carbonate still appears to be able to remove water from sodium 
carbonate decahydrate by forming sodium carbonate monohydrate. 

The temperature of the reaction mixture, the flew of inert gas stream over the reaction mixture and the removal of 
excess water are all interdependent with the concentration of hydrogen peroxide in the reaction mixture and the stabilizer. 
For example. US. patent No. 4,171.280 teaches that it is impossible to produce a SCP composition by the claimed 
process containing over 6% available oxygen (an assay of about 40% SCP). However, the present Process permits 
producing a stable SAPC assaying up to 75% SCP by carefully controlling the heat and material balances. The temper- 
ature of the reaction mixture must be maintained above the point at which sodium carbonate decahydrate forms (about 
35 P C). On the other hand, the temperature of the reaction mixture should be below 80°C to avoid excess peroxide 
decomposition. The temperature is maintained by balancing the heat of formation of the hydrates and perhydrates of 
sodium carbonate in the reaction mixture, the evaporation of water from the reaction mixture and the heat exchange 
between the raw materials and gas streams. With these factors in mind one skilled In the art can, without undue exper- 
imentation calculate the optimal conditions based on his specific economic and process constraints. Clearly, additional 
heat exchangers may be employed as convenient 

Any standard analytic method may be employed to analyze the soda ash earner composition as follows: 
Sodium Carbonate or Total Alkalinity (TA) may be determined by titrating with a standardized to a methyl orange 
endpdnt and reported as % NaCOa (sodium carbonate). 

Active Oxygen (AO) may be determined by titrating with a standardized permanganate or eerie sulfate solution or 
determined iodometricany by titrating liberated iodine with standardized thiosurfate solution and alternatively reported 
as % AO. % H2O2. (2.125 x % AO) or % SCP (6.542 x % AO). The detailed procedures are conveniently descrtoed in 
FMC Corporation's Technical Bulletin 59. "The Analysis of Hydrogen Peroxide Solutions". 

Water (% H2O) may be determined conveniently by therrnogravimetric analyses or by weight lost on standing over 
a dessicant at room temperature. 

Available water {% AW) can be determined gravimetricaJly by igniting a sample to about 200*0 in a gas stream and 
measuring the increase in weight of a suitable absorbant such as magnesium perchlorate, in the gas stream. Available 
water may be estimated as % AW « % HjO + 0.529 x % H2P2. 

The following examples are presented to illustrate to one skilled in the art the best mode of practicing the invention 
and are not intended to be limiting. The stabilizer is exemplified in terms of the preferred commercial compound, 1- 
hydrcocyethyfidene-1 .1 -diphosphonic acid. 

Laboratory samples of the SAPC were prepared by adding a diphosphonic acid (if any) into 70% by weight hydrogen 
peroxide to form a mixed solution. Anhydrous sodium carbonate was introduced into a laboratory rotary evaporator 
equipped with a waterbath for temperature control unless otherwise stated. The desired quantity of mixed solution of 
hydrogen peroxide and diphosphonic acid was sprayed onto the soda ash to form a reaction mixture while mixing to 
ensure homogeneity and concomitantly water vapor was removed by applying by vacuum or by air introduced over the 
surface of the reaction mixture. After the desired quantity of mixed solution was sprayed the reaction mixture was removed 
as product 

The humidity chamber stability was determined by placing a sample in a crystallizing dish in a humidity chamber at 
40*C and 80% relative humidity. The percent hydrogen peroxide was determined by iodometric titration and recorded 
over ten days. No corrections were made for the amount of water absorbed or lost in the samples. 

The stability was also confirmed by differential scanning calorimetry (DSC) and by thermal gravimetric analysis 
(TGA). 

EXAMPLE 1 

SAPC compositions with and without diphosphonic acid were prepared and their stability was determined in a humid- 
ity chamber (Table I). Soda ash mixtures with hydrogen peroxide alone were unstable at almost all imposition levels, 
the higher the percent hydrogen peroxide the more unstable. When a diphosphonic acid was added along with the 
hydrogen peroxide, stable perhydrates were produced. Table I shows that stable compositions assaying from 55% to 
75% SCP were made by this process. Compositions assaying more than 75% SCP (more than 25% H2O2) were unstable 
regardless of the presence of the diphosphonic acid. 

EXAMPLE 2 

The stability of a composition assaying 55% SCP (18% hydrogen peroxide) is summarized in Table II. Stability of 
an 18% hydrogen peroxide mixture toward storage at 50°C and 40% relative humidity is shown in Table III. These data 
indicate that a product is produced that is stable towards storage at relatively high temperature and humidity. It is further 
seen that compositions made by this process are as stable as other peroxygens in commercial use - sodium perborate 
tetrahydrate and sodium perborate monohydrate and commercial SCP coated with silicates (Table IV). 
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EXAMPLE 3 

The thermal stability of compositions assaying 55% SCP (18% hydrogen peroxide) was determined by thermal 
gravimetric analysis (TGA) and differential thermal analysis (DTA). These analyses show that compositions are stable 
up to approximately 150°C. The TGA analyses also show that two types of water of crystallization initially may exist in 
these compositions which compositions superficially appear to be sodium carbonate decahydrate and sodium carbonate 
monohydrate (Figure 1). The former is easy to remove or convert to the monohydrate (Table V). The monohydrate water 
is more difficult to remove. The presence of the monohydrate does not lead to severe caking as does the presence of 
the decahydrate. The diphosphonic acid appears to modify the monohydrate crystal allowing water of crystallization to 
be removed thereby forming an almost anhydrous product This is shown in the TGA and DSC analyses in Figures 2 
and 3. This product is less likely to cake on contact with moderately humid environment 

Table V and Figure 1 also show the unexpected properties of SAPC when compared with the published data for the 
vapor pressure of water at 40.4°C over sodium carbonate monohydrate of 2. 1 2 kPa (1 5.9 mm) compared with the vapor 
pressure of water at 40.5°C and 80% relative humidity of 6.06 kPa (45.4 mm) . According to the published data the sodium 
carbonate monohydrate formed in the SAPC should . but does not. absorb water from the atmosphere. Further, the ability 
to remove water from SAPC is unexpected in view of U.S Patent No. 4.020.148 which teaches it is most cBfficult to dry 
SCP in commercial quantities so that it contains negligible amounts of moisture without reducing the active oxygen 
content 

EXAMPLE 4 

Diphosphonic acid is required for solution stability and SAPC stability as well as for ease of removal of water of 
hydration. Samples were prepared in a laboratory Hobart blender containing 0.2%, 0.7% and 1.3% diphosphonic acid. 
Table VI summarizes the effect of the diphosphonic acid additive on the stability of the composition. The amount of 
additive required is much higher than that required to simply stabilize the hydrogen peroxide by cheating heavy metals. 
The SAPC compositions were found as stable as commercial SCP (coated), sodium perborate monohydrate and sodium 
perborate tetrahydrate. This is shown in Table IV. 

EXAMPLES 

In addition to determining the stability of the soda ash/hydrogen peroxide composition as a function of hydrogen 
peroxide and moisture, the hydrogen peroxide uptake was determined as a function of particle size distribution of the 
soda ash. It was shown by Table VII that for a given hydrogen peroxide content the hydrogen peroxide content of the 
smaller particles was greater than that of the larger particles. The presence of fine particles containing a disproportion- 
ately high concentration of hydrogen peroxide appears to result in instability of the product 

EXAMPLES 

A ribbon blender with a water jacket was used as the reaction vessel having a 0.15 rrP (5 ft3) capacity for a pilot 
scale test. Aqueous hydrogen peroxide, usually containing a diphosphonic acid, was pumped from drums through spray 
nozzles on each end of the blender. In all cases 70% H2O2 solution was used. 

Temperature was measured at three points in the reaction mixture using thermocouples, and was controlled by 
varying the peroxide feed rate. Cooling was provided either by water in the blender jacket or using air flow above or 
through the bed. Solids leaving the blender with the air stream were trapped in a Venturi scrubber and the resulting 
solution analyzed for materia) balance purposes. 

The heat balance was carefully controlled using the same procedure for alt the runs: 

Start the blender. 

Charge a pre-weighed amount of soda ash. 
Start air or cooling water. 

Feed H2Q2 solution until the desired weight is added. 

Allow the product to cool about one hour before discharging through the bottom valve. 

Stability was determined by storing 0.14 rrP fiber drums of product in a hot room at 50°C/20% RH and measuring 
active oxygen loss after 19 days. The product was exposed in the drum, and a loose fitting lid with no clamp was kept 
on top. 

A summary of results is presented as Table IX. In all cases, peroxide efficiency was 95+% after addition. 
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It is dear that a ratio of 1 or more moles of sodium carbonate per mole of available water is critical for a stable product. 



TABLE I 



SAPC STABILITY VS Hg) 2 CONCENTRATION HUMIDITY TEST 


INITIAL % H2O2 ASSAY 


SAPC (UNSTABILIZED) % H£> 2 LOSS 


SAPC (STABILIZED) % H&z LOSS 


15 




17.40 


5.20 


18 




22.03 


3.20 


20 




21.98 


2.51 


22 




16.43 


5.65 


24 




19.02 


4.53 


28 




26.64 


7.13 


TABLE II 


SODA ASH PEROXYGEN CARRIER HUMIDITY TEST 40°C 80% R.H. INITIAL HjA* CONCENTRATION 18% 


TIME (DAYS) 


% HYDROGEN PEROXIDE REMAINING 


1 






100.0 


2 






100.0 


3 






100.0 


5 






99.5 


8 






98.6 


10 






98.6 



TABLE III 



SODA ASH PEROXYGEN CARRIER STORAGE STABILITY 
50 Deg. C 40% R.H. 


TIME (DAYS) 


% HYDROGEN PEROXIDE REMAINING 


11 


98.4 


18 


99.8 


25 


97.1 


32 


99.8 
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TABLE IV 



COMPARATIVE STABILITY OF SAPC WITH SODIUM PERBORATE 


40 Deg. 80% R.H. 


COMPOSITION 


% HYDROGEN PEROXIDE REMAINING 


SAPC 


96.5 


SAPC (no diphosphonic acid) 


16.5 


Sodium Perborate Mono hydrate 


97.6 


Sodium Perborate Tetrahydrate 


96.1 


Commercial Sodium Carbonate Peroxide (Coated) 


97.0 



TABLE V 



SAPC HYDRATE CONVERSION AT 40 Deg. C 80 R.H. 


TIME (DAYS) 


% BY WEIGHT 


MONO/DEC RATIO 




DECAHYDRATE 


MONOHYDRATE 




0 


4.46 


3.39 


0.76 


1 


2.58 


5.56 


2.16 


2 


1.23 


6.12 


4.98 


3 


0.55 


6.71 


12.20 


6 


0.24 


6.83 


16.71 



TABLE VI 



40 



SAPC STABILITY VS. DIPHOSPHONIC ACID CONCENTRATION 


40 Deg. 80% R.H. 




10 DAYS 


18% HYDROGEN PEROXIDE 


% DIPHOSPHONIC ACID 


% HYDROGEN PEROXIDE REMAINING 


0.2 


81.2 


0.7 


92.5 


1.3 


95.9 



50 



55 
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TABLE VII 



| EFFECT OF PARTICLE SIZE ON HYDOGEN PEROXIDE UP TAKE 


SIEVE SIZE pm 


WT.% SODA ASH 


WT% HYDROGEN PEROXIDE IN SODA ASH FRACTION 


425 


8.99 


1559 


212 


58.69 


17.61 


150 


19.80 


20.33 


75 


11.90 


24.02 


<53 


0.52 


26.03 


53 


0.10 


25.92 



TABLE VIII 



HEAT OF MIXING 70% HYDROGEN PEROXIDE AND SODA ASH 


% HYDROGEN PEROXIDE 


HEAT OF MIXING (BTU/LB) 


16.57 


753.4 


18.59 


835.6 


20.47 


907.9 


22.18 


935.0 


23.81 


906.2 


25.38 


929.9 


30.56 


932.0 
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Claims 

1 . A process for manufacturing a soda ash peroxygen carrier composition characterized by incorporating into an aque- 
ous solution of 50% to 80% by weight hydrogen peroxide a diphosphonic acid or salt having a formula of 

5 



10 



R-C-(PO(OH) 2 ) 2 



wherein Y is hydrogen or hydroxyl, R is hydrogen or an aliphatic group having one to six carbons, to form a mixed 
solution, uniformly applying the mixed solution to a solid particulate reaction mixture initially comprising substantially 
is anhydrous particles of sodium carbonate, concomitantly urging water vapor from the surface of the reaction mixture, 
maintaining the temperature of the reaction mixture between about 35°C and 80°C, to provide as product a soda 
ash peroxygen carrier containing between 1 and 5 moles of sodium carbonate for each mole of "available water" in 
the composition. 

20 2. The process of claim 1 characterized in that Y is hydroxyl, and R is methyl. 

3. The process of claims 1 or 2 characterized in that sufficient hydrogen peroxide is employed to provide 7% to 1 1 .4% 
active oxygen (an assay of 45% to 75% as sodium carbonate perhydrate) in the soda ash peroxygen carrier. 

25 4. The process of claim 1 characterized in that sufficient diphosphonic acid or salt is present in the process to provide 
0.1% to 3% diphosphonic acid or salt in the composition. 

5. A stabilized soda ash peroxygen carrier composition characterized by the product formed by the process wherein: 

30 a. a diphosphonic acid or salt having a formula of 

Y 

55 R-C-(PO(OH) 2 )2 



wherein Y is hydrogen or hydroxyl, R is hydrogen or an aliphatic group having one to six carbons, is selected 
40 as a stabilizer for stabilizing said composition; 

b. a stabilizing amount of said stabilizer is incorporated into an aqueous solution of 50% to 80% hydrogen 
peroxide; 

c. hydrogen peroxide containing stabilizer from step (b) is applied uniformly to sodium carbonate to form a solid 
particulate reaction mixture; 

45 d. water vapor is concomitantly urged from the surface of the reaction mixture; 

e. the temperature of the reaction mixture is maintained between 35° and 80°C; and 

f. the reaction mixture is withdrawn as a soda ash peroxygen carrier product comprising a stabilizing amount 
of said stabilizer and comprising at least one mole of sodium carbonate for each mole of "available water with 
the proviso that no other stabilizer is present 

so 

6. The product of claim 5 characterized in that 0. 1% to 3% by weight of said diphosphonic acid or salt is incorporated 
as said stabilizer. 

7. The product of daim 5 characterized in that 0.1% to 3% by weight of 1-hydroxyethylidene-1 ,1 -diphosphonic acid or 
55 a salt thereof is incorporated as the stabilizer. 
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PatentansprQche 

1 . Verfahren zur Herstellung einer Natriurrx^artK^natpercocy-Tragerzusammerrsetzung, gekennzeichnet durch das Ein- 
bringen in eine 50- bis 80 gew.%tge waBrige WasserstoffperoxidlOsung einer Diphosphonsaure Oder eines Salzes 
mitderFormel 

Y 

R-C-[P0(0H) 2 ] 2 

worin Y fflr Wasserstoff Oder Hydroxy! stent, R Wasserstoff Oder eine alrphatische Gruppe mit 1 bis 6 Kbhlenstoff- 
atomen bedeutet urn eine gemischte LOsung zu bilden, das gleichfOrmige Aufbringen der gemischten LOsung auf 
eine teste, teiicherrfOrmtge Reaktionsmischung, die anfanglich im wesentlichen wasserfreie Natriumcarbonatteil- 
chen enthart, das gleichzeitige Austreiben von Wasserdampf von der Oberflache der Reaktionsmischung, das Ein- 
halten einer Temperatur der Reaktionsmischung zwischen etwa 35 und 80°C. urn als Produkt einen 
Natriumcarbonatperoxy-Trager zu bilden, der zwischen 1 und 5 Mot Natriumcarbonat fur jedes Mo! "verfugbares 
Wasser" in der Zusammensetzung enthatt 

2. Verfahren gemaB Anspruch 1 , dadurch gekennzeichnet, daB Y for Hydroxy! stent und R Methyl bedeutet 

3. Verfahren gemaB Anspruch 1 oder 2, dadurch gekennzeichnet. daB ausreichend Wasserstoffperoxid verwendet 
wird, urn 7 bis 1 1 ,4% aktiven Sauerstoff (ein Gehait von 45 bis 75% als NatriumcartDonatperhydrat) in dem Natri- 
umcarbonatperoxy-Trager zu ergeben. 

4. Verfahren gemaB Anspruch 1 . dadurch gekennzeichnet daB ausreichend Diphosphonsaure Oder Saiz in dem Ver- 
fahren anwesend ist um 0,1 bis 3% Diphosphonsaure Oder Salz in der Zusammensetzung zu ergeben. 

5. Stabilisierte Natriumcartonatperoxy-Tragereusair^ gekennzeichnet durch das Produkt. gebiHet durch 
das Verfahren. bei dem 

(a) eine Diphosphonsaure Oder ein Salz der Forme! 

Y 

R_C-[P0(0H) 2 ] 2 



worin Y fur Wasserstoff Oder Hydroxy! stent, R Wasserstoff Oder eine alrphatische Gruppe mit 1 bis 6 Kohlen- 
stoffatomen bedeutet als Stabiiisator zur Stabilisierung der Zusammensetzung ausgewahtt wird; 

(b) eine stabifisierende Mengedes Stabilisators in eine waBrige 50- bis 80%ige WasserstoffperoxidlOsung ein- 
gebracht wird; 

(c) den Stabiiisator aus Stufe (b) enthaftendes Wasserstoffperoxid gleichmaBig auf Natriumcarbonat aufge- 
bracht wird, um eine feste teilchenfOrmige Reaktionsmischung zu bilden; 

(d) Wasserdampf gleichzettig aus der Oberflache der Reaktionsmischung vertrieben wird; 

(e) die Temperatur der Reaktionsmischung zwischen 35 und 80°C gehaften wird; und 

(f) die Reaktionsmischung als Natriumcarbonatperoxy-Tragerprodukt abgezogen wird. welches eine stabilisie- 
rende Menge des Stabilisators enthait und zumindest ein Mol Natriumcarbonat je Mo! "Verfogbares Wasser" 
umfaBt mit der MaBgabe. daB kein weiterer Stabiiisator anwesend ist 

6. Produkt gemaB Anspruch 5. dadurch gekennzeichnet, daB 0, 1 bis 3 Gew.% der Diphosphonsaure Oder des Salzes 
als Stabiiisator eingebracht sind. 

7. Produkt gemaB Anspruch 5. dadurch gekennzeichnet daB 0,1 bis 3 Gew.% 1 -Hydroxyethyliden-1 .1 -diphosphon- 
saure Oder eines Salzes hiervon als Stabiiisator eingebracht sind. 
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1 . Precede pour la preparation d'une composition de support de peroxygene a base de carbonate de sodium anhydre, 
caracterise par I Incorporation, dans une solution aqueuse de 50 a 80 % en potds de peroxyde d'hydrogene, d'un 
acide diphosphonique ou d'un de ses sets, de formule 

Y 

R C — [POCOH)^ 



dans laquelle Y est un atome d'hydrogene ou le groupe hydroxy, R est un atome d'hydrogene ou un groupe 
aliphatique ayarrt de 1 a 6 atomes de carbone, pour la formation d'une solution composee, I'application untfbrme 
de la solution composee sur un melange reactionnel particulaire solide, comprenant initialement essentiellement 
des parti cules anhydres de carbonate de sodium, en evacuant simuftanement la vapeur d*eau hors de la surface 
du melange reactionnel, le maintien de la temperature du melange reactionnel entre environ 35 et 80°C, pour I'obten- 
tion en tant que produit d'un support de peroxygene a base de carbonate de sodium anhydre. contenant entre 1 et 
5 moles de carbonate de sodium pour chaque mole "d'eau disponible" dans la composition. 

2. Precede selon la revendi cation 1 , caracterise en ce que Y est le groupe hydroxy et R est le groupe methyte. 

3. Precede selon la revendtcation 1 ou 2, caracterise en ce que Ton utilise une quantite suffisante de peroxyde d'hydro- 
gene pour fournir de 7 a 1 1 ,4 % d'oxygene actif (une concentration de 45 a 75 % en tant que carbonate de sodium 
perhydrate) dans le support de peroxygene a base de carbonate de sodium anhydre. 

4. Precede selon la revendi cation 1, caracterise en ce qu'une quantite suffisante d'acide diphosphonique ou d'un de 
ses sels est presente dans le precede, pour fournir de 0,1 a 3 % d'acide diphosphonique ou d'un de ses sels dans 
la composition. 

5. Composition stabilise e de support de peroxygene a base de carbonate de sodium anhydre, caracterisee par le 
produit forme par le precede dans lequel : 

a) on choisit comme stabilisant pour stabiliser ladite composition un acide diphosphonique ou run de ses sels, 
de formule : 

y 

R — C — [PO(OH)J 2 



dans laquelle Y est un atome d'hydrogene ou le groupe hydroxy, R est un atome d'hydrogene ou un 
groupe aliphatique ayant de 1 a 6 atomes de carbone; 

b) on incorpore une quantite stabflisante dudit stabilisant dans une solution aqueuse de peroxyde d'hydrogene 
a5f>80%; 

c) on applique uniformement sur du carbonate de sodium du peroxyde cThydrogene contenant un stabilisant, 
provenant de Petape b), pour former un melange reactionnel particulaire solide; 

d) on evacue en mfime temps la vapeur d'eau hors de la surface du melange reactionnel; 

e) on maintient la temperature du melange reactionnel entire 35 et 80°C; et 

f) on recueille le melange reactionnel sous forme de produit de support de peroxygene a base de carbonate 
de sodium anhydre, comprenant une quantite stabilisante dudit stabilisant et comprenant au moins 1 mole de 
carbonate de sodium pour chaque mole "d'eau disponible". avec la condition qu'aucun autre stabilisant ne soit 
present 

6. Produit selon la revendication 5, caracterise en ce que de 0,1 a 3 % en poids dudit acide diphosphonique ou sei de 
celui-ci sont incorpores en tant que stabilisant 



I 
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7. Produit selon !a revendlcation 5. caract6ris6 en ce que de 0,1 k 3 % en poids cfacide 1 -hydroxy6thylid6ne-1 , 1 - 
diphosphonique ou d'un sel de celui-ci sort incorpords en tant que stabilisant. 
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